Introduction
Since the discovery of the Breit interaction [1, 2] , its contributions to the atomic 38 structure have been studied extensively and systematically with various theoretical 39 methods [3, 4, 5], also as reviewed by Grant [6] . Although the Breit interaction is 40 getting important for high-Z atomic ions, its contribution to the total energy is still 41 much smaller. Namely for nobelium (Z=102), the Breit contribution to the total 42 energy is just of the order of 10 −3 [7] . For total energy, the dominant contributor 43 is the electron-nucleus Coulomb interaction, then the electron-electron Coulomb and
44
Breit interactions. Thus, in most cases, the Breit interaction is treated perturbatively 
with σ T the total DR cross section, θ the angle between the emitted photon and 98 the electron beam directions, and P 2 (cos θ) the second order Legendre polynomial.
99
Note here we focus on the dipole transition and the general expression for multipole 100 transitions can be found in Refs. [19, 20] . The anisotropic parameter β is given by 101 β = (−1)
where the Wigner 3j, 6j symbols are used. Here we focus on two transition lines of lithium-like 103 isoelectronic ions. They are
104
Line a:
For Line b, due to the selection rule, the initial continue state can only be an s partial wave 105 and thus the anisotropic parameter β is zero. For Line a, the anisotropic parameter can be 106 explicitly expressed as 
where X k is the coupling coefficient which is independent from the atomic number Z and Table 1 .
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For the Coulomb interaction, R k C is decided by the integration of the operator
where r< (r>) stands for the smaller (larger) one of |r1|, |r2|, P k the k-order of Legendre 148 polynomials, γ the angle between r1, r2, and Y k the k-order of spherical harmonics. R k C can 149 be written as
where a, b, c, d are the four orbits involved in the two-electron operator as (ab|cd) in Table 1 151 . For example, the Coulomb contribution of V2 can be evaluated as
The first term of right hand in Eq. (13) is zero because 2s||Y k=1 ||1s = 0. 
where r = |r1 − r2| and ω is the virtual photon energy divided by c, and α the Dirac matrixes.
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If we choose ω = 0, we get the Breit interaction (BI0) in the zero-frequency limit. Similar to
with T k the tensor of rank k. The general expression of T k is complicate and can be found 
because V1 is positive and always larger than the value of |V2| as shown in Fig. 1 . In the figure, 
Summary and Conclusions

213
To summarize, we have investigated the mechanism of the dominance of the Breit interaction interaction in the angular distribution of the emitted X-ray in dielectronic recombination.
